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(54) OPTICAL CROSS CONNECT SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the size and the 
power consumption by adopting the configuration for the 
system such that a 1st optical switching means passes only 
a wavelength multiplex light through any of light guide paths 
and a 2nd optical switching means passes an optical signal 
through any of light guide paths connecting to a wavelength 
router so as to decrease the number of drive circuits. 
SOLUTION: An optical switch element array 100 selects 
any of 4 input optical fibers, an array guide path grating 
wavelength router 200 demultiplexes a wavelength multiplex 
light propagated through the input optical fiber depending 
on an input port and the wavelength of the light, an optical 
switch element array 110 selects one of the demultiplexed 
optical signals and guides the selected signal to a multi- 
mode optical fiber 1000 being an output destination of an 
optical mode combiner 301. An optional optical signal is 
selected among in total 16 optical signals propagated 
through the 4 input optical fibers and outputted. Thus, n- 
sets of optical signals at maximum are wavelength- 
multiplexed in m (an integer being 2 or over) pairs of input output optical fibers respectively in this 
way. 
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«07tX7 ,, J *y*£, m * nfHO^ff^aiR^©^. m • 

[0037] src ^mnwmiRmm. miMx^ 
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IftfflW- 1 0-2 4 3 4 2^4 
* 
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•yfSf^&ftSSZ^^ 7fi?7U^^ Cm 

i^SS 1 i ~ I o ^ . Cm+n-l) *<0a*lW&ES0i-» 
-On.. *«U ArtWfcB&l • (i = 1 -m) fciftfiA 
k (k=l-n> (O^d^A^^tlfc^^tca^Wffi 

n«ifr * ft t tu * «n « o 

[0 0 3 8] B2lcSLfc*fc«^S&¥fia<0*JjS 
l/^m\B2 >: 1 ftX^y^iit^c&^T, PRHKS 

HWlc £S »J ±tf S C tc ft U . «:9Jj*T # 

a, 

[0 0 3 9] ftX-tW^^U^ 1 OOTf-tX 

a^xh-'^)^T', ftx-r vi-m^T w i i o 
TSJE £ 1 1 a )t fl -9 1 |5J L* ifi»<o iSfr , rws |ft i& 

s*«3iLai\ c <oi*p* a 5 icavr* cent. 3t 

[0 0 4 0] CCf, BKStiTl^l-^^-f -y^iR^ 
£2jSLTL£?fiR#tf$'nX h-^£&3o -y 
f«?7^10 0lc*W*DXh-*li, JtX-T-v 
1 0 1, 10 3, 1 0 4^^7Wi£M^ 
fi;U— ? 2 0 0<DA*)»i£8S I i, 1 3. hlcS^nSo 

iSKlS^zfifi^— * 2 o ooas^WifiKOo. O-z, o 
-s/p6Jtt^^*y^-*?l 14, 112, 11 nc«Mr 
ft, B»«nrt^7Y-;fiRTl I 3lctiA:fr£ft 

ft^ d L^^ic a^^nrt^Ttfi^tiHiciSgto 

L4l\ Lfcft^T. 0 2 1 ^fflt-Tl^L/cW^iJi: 
tiRftO. *XY'^*?7l/'fl 0 OliW^BJtJt* 
L4t\ 

[0 0 4 1 ] H5lC*>l-^T, ftX-f 7Mt7l/^ 1 0 
0. 1 1 OtCfe^S^X-r^^a-Tfe^^O^DX h- 

tififi^^DX h-^ti (m- I ) • e » * e 2 T'£><5 
UntiXffi>tott7r*/<tt<DR> * C4l€r- 3 0 d BW 



T£f5lCti x m= 4 CDi§Sr' ei = ez < - 1 8 d B 

(m-l)-e i+(n-l)*e 2 + (m- 1) • (n- 1) 'e I *e 2 
T'ftSOT Cnti&SR) . CW- 1 2 d BtTFfc-T 
SlCti. n=4Ot&Tei = e2<-2 0dBiftltf 
<fc(,\> L^ot, 0 5 tC^L7c$t/£k::fc^T e i = ez 

<-2 0dB^tn^ tr*y hid*i o- ,z icfctts 
io [0042] ar&»c. ■2te3Rbfc*5MS03tt«9a»?. 

^Stfei, ?b7s<<v=f-m=rT 1 0.0, 1 1 0(D^ 

t\ ^n^m^n^i o<oitx->r ; y^«?*ffii!iLT 

^ym^tniai^t\ ftx^*y^5gi&iei&iifco 
fc2 0TJ:<.-Tl«*MW**'h«<WA*Ci:tfT • 

**tl^nH6. 13 7 tC^fc lt«Ofe.«>, 13 1 9tC^ 
L;fcfi£*<0#*nx:3** h>-X^2*lc*5i^T, 2 x 1 

*X>f^^lB»lHlBo^BffltttW-l|[L^c CtiftOB 

6 tc >r>-T * -7 lc , ft x >r *y * IR? * ft \) lc gsR 2 n 5 
vtttU 1 Od B«E«a£ftS* */c, [37tc^-Tcfc^ 
tc. ^^c07 1 cfI^ji^¥-gU, f^Ttlt-2 5 d B 

2 o ci bss^) i m^o:r f ^7^ ^-mTrsnvmfviv^ 

ZCt Wt>fr&r % fz . 7tX Y -y f-»E«ilyl»<0^E BR 
& < 2 ox-el; < , ^rii WfiWtt**']^ <W^sc^^ 

30 

[0 0 4 3] (^r'J'^OttOlllSW H814, 1 
:•: 1 6<0*X^U-y^3 1 - 3 4*»>ILfc««W*^ 
"Tc *«J«*4, B9 1 tC^-T 1 x 1 GCDTtxyU 7^3 1 
-3 4*Wftl5O01 X 4iD7tXy; 3 5i- 
355, 3 6 i — 3 6s, 37i-375. 3 8i-3 85t 
«J«LfctOT»*o -95tcti, 1 x (m- n) £0)tX 
y U -y ^ ^r. 1 x mOTtxy »J *y ^ t mfl© 1 x n t^X 

40 ^^tc, Affi^3t7T^M 1 *tcTi:Jc^xyu *y*£C 
[0 0 4 4 ] :AtC. m 2 4 ti. 13 8 ^KfeST'B/ufc 5 li 
T-7l4S7t7r^/^ «:# 1 - # 4> *4il«*Sfe 
2 ffi t? 1-^4. Rtf, =1 - # 4 » *ffl5tc 9 0 

U-l'^in/iffi^fi^/c 2^767 7^^7 U-fi:, mS* 
so 7 7^^7U^^nli^i ; fa/': Z^KtzV T 4 >^7\s-< 
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[0 0 4 5] H 1 O 1 X ] 6 7txyj 3 1 -3 4 \C 

tt5ft*>Dlc, [12 5lc x I XI 6^X7^*^3 1- 
3 4 fc±2Lfc«J«0 2#^:7 7^/VrW 8 0 1-8 

7»J -y*3 1-3 4©&tii;fr*7 L — ^^Stt?:^^ 

#©4 11-4 4 40^&^lC 1 *(0f-7l4S)t77 10 

JScoi :■: 4 ftX^U ^^Jc^SiW-rtc, ft7>7 , Vv*<D 

[0 0 4 6] (&SX&H0ttj«ffl) iS«KSW7 i i 
- 7 4 4ti, x*^nfcffi*<oiSS07t(i^**&A^i: 

[no-17] H9te*3i^T. KHB)tSBSn7 n o out. -¥< 
Wf* »f 7' U-Y 7 0 1. IX 4 OTtX7 U ^ 7 0 2 
-7 0 5««:J:0*IISK*<i*c SfcftS!»B7 l 1-714 
7 4 4 » li. f-n^n^cftlliB? 0 6*3cfcU*S£H 
§§7 0 7te<fc«5«J«*4lSo £<Dm&* 7t$»l»«i«« 30 
k: J: 6 -T H i: *t»fi **Jfli T # 3 <0 T* , « ffift X&SB 

t^r. s^i§ik?S4 i 1-444 tf-n^ptijs* 

■TSiftgggW8 7 11 - 7 4 4 «r|tl— tOg(*tciRS"rn 

[0 0 4 8] ot-&ifi»offlo««W) 7t-&iS#g8 1 - 
8 4ti. &g0g££4 0<97tfl*§£: 1 *0)t7 7^ 

■SlCli-&8Pd»5fc 10 - Log n (nliififtft) 

[0 0 4 9] (^^^^^^Ofl&O^CTfccfcc/flkO 
SEMAP H2IC^T, g^^'yflT^LTT'y/N 



5o C<DrtX^y^<Dp^co^Tt*> XS«6 
T/Jn§J • ^14^SSf^S#- : e~K7 , 67 7'^^X^^y 

f©i»ij s m^mwMm^imm^^. oqeq3-ii 

9, 0CS93-55,pp. 67-72. 1993) tCfBK^tlTl/^o 2 

[00 50] £fc, B2lc*5(^T\ &7tX-f 'y^Ul^r 
U-Y 1 00. 1 1 OfcL TtX^y^fEEjSSSS 113 
12ttU^?3 2 1, 3 2 2lCcfc0ffiffi)<!rtt*tf", * 
U***ffM.-rfc:, SftX^y^fg^ft^tUcftX^ 
'yf-ffifl!llHlK^«ix.Tt>J;t\ )fcx^ -y ^SEfS@BS<oa 

*54»-p*So fc*U ^vmitc^^TtX^-y^^ 
[00 51] c^-&i«*aOfla«0«WcM) 0 2 tc£>t> 

ic^&^s7t^-K=3vw^3 o i zmi^bK mn 

L n g < ii -r m ~ 1 » ' (I B : 

[ O 0 5 2 1 « 5fc«-9»«#a<DS 2 cO«l*pl] i SI 2 t-C 
yn-T/' U^WittK*S-?«$S^— ^ 2 0 0 t LT, Slslrfi 

t. 010, m \ lzm^rmmTZo 
[oo5 3] ii on, ^(om^m^-^^m^t^ft 
m*%m$v£&<om 2 (omf&m^-t, w 2 ic^-rm 1 
(Dmfumtcom^te. 7 , u^#^Kts : ?^fi^-^2 1 

0^4"P<Offi^Wifig80u-03«:{|^. Jt^-T-y^a^ 
1 1 0^4OO3tX-f'yfif 114-117^ 
ft&m&®t LT4 x 1 OTt^-KnV/^ 
^t30 2%m?LZ>£Z-?>lC&Z> c 

[0 0 5 4] TU'tm&%&fe¥l&&\'-?2 1 Ot*. A 
^J»ffiK I 1 U = 1 -m) lC;£g,U (f:f:Lk= 1 - 
4) <DKm^*Kt>2ft2>£thJim : &9&Oi*-iy™** 

y yy^n^i ^tcISft-f 5 C CCt, x mo 
d y(i. x^yTfJ^fc^D fJB^ ^rSlTo t^t> 
TU^m&mfe^&mfr-t* 2 1 0*4. il HC^ 
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[0055] m^fc^-zttft^w*^ —mc fit* 

/Vfti^nicttKLfc 1 ::n 2 07txy.U v?t, n 2 li 

£ c C^MjlaJK^^— n MAS^- h I i — 1 n 

nfl^atj*- bOo-On-. ^*IU KlJ#- h I 

- h £ ififi lc IE c T n *£> ffi ±f h tc ^ n HJ *J £ 

ft* 

[ o 0 5 (■> J C CO <fc ') JcHlslftftyU- *"&IHl 'it IB 2 tO 

-YWffiK« : FSftftA'-* 2 1 0*ffl^T<^5tf. 0 1 2 
fcSra»<D«#i8»2 2 1-2 2 4 *$«fcl/ffl«W»fr& 
SES 2 2 5 -2 2 8 *e*^t)*T«l*LT t 
tt**WC**o ft#fc»2 2 1-2 2 4 4:tt&SSB2 
2 5 -2 2 8 £©fi8<DHE*9H 01 1 IC/T^SI^-t 

#i£S2 2 1 <0 4OOfcB;rjH ft£fiS2 2 5 <0lB 1 O 
Aft#--hfr£)fr&?£S2 2 8O»4<0A**-h*T 

<&»EB*3fr&i«»fcB tft^.T^ <£ t\. 
[0 0 5 7] v^WtttAH 

i i ic^miizm'm?&^v'?i-x&<. w^tfHi 3 

T'^So HJ l*$J:0'Bl 3lc*rrJ;?ii:, 

SMfSCt^a^nt^'; '«7 : R. A. Barry, 
et al.. "Latin Routers . Design and 1 mp lenient at io 



(9) WMMHM 0-2 4 3 4 2 J 

n", Journal of Lightwave Technology. IEEE. Vol. 1 
1, No. 5/6. pp. 891-899, 19931993) , *-<D^"F*l* 

[00 5 8] (3tt«*»R#8G>* 3 <0*S/£WI> B 1 4 

ffiBSffi? ttfi^-* 2 0 0<OAft^ffi&S£fcti*J^i£SS£: 
|W|-^[6]tc*DWL, mi fc^WttX'T-y^v^a 
T'SS^'yf^fTL/^lOO, 1 1 OOl^^ 
10 l£ % 1 1 ©DftX-f* 

[0 0 5 9] $iSffl|T*(i, ±^Lfd*'J^CitoAT> ft 
1 -OT-ffr. 

3, S/-c, ru-YWSSK* : F?Sfi^-^2 0 04:<0»tt 
20 tS^c^J i: Hfll<0 H (Hi iiS ^ * ffl t rT t» J: v \ 

[0 0 6 0] ^/c. ^ 1 4 tC^Lfc7tfl^iMiR#S^*5 
^aT'Hty^X^-y^a^rU^ 1 2 0, 7L/^f 
WiSSS^ift'S^-^ 2 0 0. 7 >: 1 <03tt^&- Knv/^s 
>ft301 C4, r^THKWiKBTBJttlHlBTfRHT?* 

Sli^^fcW'J. <fc9--W^'hffiffc- «3Xhfb*'W«f 

[00 61] • #l«**j8«*H0)!B 4 <D««W) B 1 5 
30 ti, *KW©WBT*«3tli9»«^»OJH4<D«aW 
^^■To il 4tc^r^3^«5fiKOT^OiSt^i. 7^ 

•»b«?»*^— * 2 o otcft*T. mmru^m 

SSKtS^afi^— * 2 2 0*fflt^^C5icfcS o CO 

[0 0 6 2] CCT\ R«fH7 r U-f»KB8iK*»?^- 
^2 2 0li, B3«:ffll^T!tt^Lfc7'U-r3»ifiK« J F'ffi 

tcKsi4B2 o 6^Mta-r^c<^T\ m-vx^ymtii 

40 K^(tTifift^-***lBLfe*><Ot*«*o WT. Bl 
6, Bl 7^fflC^TCOSI^7 , l-l'^iSKfS^iSS^ 
-^2 2 0OISS^OL>TlK^-r§c. "BPMlcoi^rti, 

»©[H]S§J . «?««B«*Sa*»*t«H«* 0PE96-2. 

pp. 7-i2. i996> icisa*nTt^* 

[006 31 01 6 11 11 :< 1 1 0)Tl"(m i & 

I i- I m t I 1 *«DfcB*J»ifiB&Oi -On %SL, 
^KSS 1 < U = 1 — 1 i J tcigg^kOTtfi^^A^i^ 
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!2ft*r5o T£*5*k 0 1 7 tc^Vf f-ryy» 

•rnfrioicx^^nfcifi^^a^ c4o©7tfi*§Ai 

[0 0 6 4] CCT\ 0 1 6 (a) iC^LfcT* U-fWffi 

ttffcftrasft*fc^o Lfctfot, ru>r»?£B2 0 3<o 

Cb) 0<fc?lcAftS?&BI 1- l^UiftWigBOs- 10 
On £r(p]— tflqHcEBfac fctfT#*« m 

[00 6 5]. 

fifttfiifiRSn. £2ftX>r v^>y¥S«r«T±IH«' 
'J>*<-rs«i 

[0 0 6 6] £/c, m 1 7fcX>f -y^V^lfitC^CtSm 

t J . iftftd/- £ £ 0 ffi 2 ft X -f -y fy^fSO S3: & 
7t)ffi$ Blc *i S tf)t'. If - h J*B ^ * C ft l- \ C <A 

ftXf -y^TWiafe^S, CtlGWftX-f 
flJSOftXl' -y ^T'fi§/£T'£ So C ftfc<fc D Illfflft^S 

■ fcftO. f&3Xhfecfco c 'J>S{t:^*?lT^Sc 
[^®ofa*ftitt^] 

j«*^ , rBio 

[B5] 7l^«i£B1^SS/l'-£2 0 0fc£S*f 

[h 6 ] ftx -y vj-m^&Tz y> (ommr&Ttttoitmm 

[0 7 ] 3te^^ 'y^BBElBO*BIHitt<DttWl?J*^ 
ti, 

[08] HOI :•: l 6ftX7'y 7^31-34 *kft 
[13 1 0 ] ftfi*§ii«E3M£<0^ 2 olMPJ^^tic. 50 



«PBB¥ 10-2U42tl 



[0i 1] siaitt^toru-faiifiBtfrFiSft^--* 
[@i2] 01 1 <oks;i/— T<o<yft&*ii'?%m 

[013] ttoifi&v-f-r v ^14^009*^00 
[014] ft «*f»*?#a<0f & 3 o«u«w*3R-r 0o 
[015] mmm$i3 L ®<om 4 o«dcw*^-rHo 

[016] 11x11 o7L/>f»iS[Bttfififi^-? 
£ Ef* S i: <0Hfl6*Biwr S Ho 

[0 17] 11X1 1 O^WWffiffilfrFiKft^--* 

[0 1 8] Kfi^aatB*fflt^BC*<Dft^D.x=i* 
* h vX^i,^tg^J^^T0c 

[019] ft«^a«#s*ffli^tie*oft^ax3 

[02 0] 4 X 1 tOftX-f 7f 5 1 1 -5 4 4CD*H/* 
[02 1] 4 X 1 ©ftX^y^S 11 —5 4 4 (Ctoit 

[02 2] B3?»?fiB^ v/^yjL>Sf=F&itB<D 2 x 

1 ftX^T -y ^ iR^f 0*3^**^80 

[023] tosmjr*^ 1 i - e 4 4^»«m 

*j cfc £/^<0 * n 7x h - * ^rattRHf 
[02 4] f-ySiiS-^r^/^fflt^; 2^:tc7 

[025] Hl« ft X 7' U :V t KmWStR¥-& t CD 

u ^ ic j; 0 L fc«j«fW 

11-14 A"M7 7^^ 

2 1-24 1 X 407 1 c^iS§5 

3 0 16 x 1 6^7tX^ ^y^ 1 

3 1-34 1 X 1 60ft77*'J 
8 1 -8 4 4 X 1 C07t^i^§i 

91-94 aiiftyT-t^ 

100, 110, 12 0 ^7?*?7W 

101-104, 111-117 VcX^-y^^ 

15 1 -15 3 2 X 1 ftX-T vm=? 

16 1. 16 2 #ft13i£S'Sg5 

1 6 3, 16 4 K«lttB 

1 6 5 

2 0 0, 210 7l/^Wffi^iS5/W^ 
2 0 1 A*J»ttB 

2 0 2 BlOX^^WS^B 

2 0 3 ©iffcBT U-T 

2 0 4 g2©77 78ft'S8 

2 0 5 ffi^SSiftB 

2 0 6 iSS^flg 

220 ss^STU-rwifiBtt^ififiyu-* 

2 2 1 - 2 2 4 ft#«S8 
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3 11, 3 12 

3 2 1, 3 2 2 

4 11-414 

4 3 1-434 

5 11-514 

5 3 1-534 

6 0 1 1X4 ©ftfrigffi 
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2 2 5-2 2 8 yfr&ift88 

30 1, 30 2 ^-F3^W + 

4 2 1-424 
44 1-444 

5 2 1-524 
5 4 1-544 



4 :•: i (DytXJv* 
4 >: 1 tDVt^v* 



6 0 2 
6 11- 

6 3 1 

7 11 
731' 
7 0 1 
7 0 2 
7 0 6 
7 0 7 
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4 X 1 O^iTs-iv* 
-6 14. 621-624 
-63 4, 64 1— 644 
-7 1 4. 7 2 1 -7 2 4 
-734, 74 1-744 

^7 0 5 IX 4<D7£X7y -J* 
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